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Table 2. Antimicrobial resistance among 50 isolates of Campylobacter isolated from six  swine farms 
(3 ABF and 3 conventional herds).
Discussion and conclusions: High prevalence of Campylobacter coli was detected in both ABF and
conventional production systems. This is consistent with previous findings that Campylobacter is
common among pigs. The interesting aspect, however, was that even though the prevalence was
higher among conventionally-raised pigs on-farm, the opposite was true when carcass swabs were
considered. As the pigs from ABF were slaughtered in an abattoir separate from the one used for
conventional pigs, the result may be due to an abattoir effect. Significant reduction of prevalence
was also noticed in all positive pig groups in post-chill samples. This was particularly true for the
conventionally-raised groups. This can be explained by the presence of blast chiller system in the
abattoir where the conventionally-raised pigs were slaughtered. Frequency of antimicrobial resistance
among Campylobacter from the two production systems revealed that at the level of on-farm,
frequency of resistance to the antimicrobials tested was lower among ABF pigs than conventionally-
raised pigs. Even though this is not conclusive, as the study is still on-going, the findings so far have
consistent trend. On the other hand the ABF pigs harbored higher frequency of resistant organisms
from carcass swabs than conventional ones. This may be due to multiple factors including cross
contamination at slaughter or sampling error.
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Summary: USDA’s National Animal Health Monitoring System’s (NAHMS) conducted a study of the
health and management of swine as part of the Swine ‘95 study and Swine 2000 study. The studies
were conducted in the top swine states in the U.S. A subset of participating farms allowed collection
of fecal samples (50 samples per farm) from pens containing late finishers. The same methodology
and laboratory was used in both studies so comparison of results provides a measure of change in
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on-farm Salmonella status between 1995 and 2000. Samples were tested for Salmonella and
questionnaires were used to obtain management data regarding feed management, environmental
conditions, vaccination policies, and other factors. The percent of farms with at least one positive
sample was 38% in 1995 and 34% in 2000. The percent of samples positive was 6% in 1995 and 2000.
The percent of pens positive was 17% in 1995 and 16% in 2000. In contrast to trends in slaughter
HACCP Salmonella samples, the similarity in on-farm Salmonella status suggests that on-farm Salmonella
intervention has yet to be initiated on a wide scale by producers and that on-farm Salmonella status
is not directly related to slaughter Salmonella status.
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Introduction: Salmonellosis clearly is a perplexing problem that has challenged researchers and public
health officials for decades and the complex ecology of the organism has hampered the identification
of a simple means for effective control. Historical assumptions are that controlling Salmonella on
farm will decrease risk of Salmonellosis further down the pork chain [Leistner et al., 1961]. This belief
has been more widely accepted due to the intensified concern over microbiological hazards of food
by a public wary of agriculture. The inability of traditional control methods (organoleptic inspection)
to prevent transmission of food-borne pathogens, lead to the implementation of HACCP compliance
monitoring by USDA [National Research Council , 1985]. The general assumption by many was that
this would lead to greater pressure for on-farm intervention of Salmonella transmission.
Ensuring high-quality, safe, wholesome products is a cooperative effort throughout the pork industry.
Since pork safety begins on the farm, producers and practitioners play a critical role in providing safe
pork products for U.S. and international consumers [National Pork Board, 2002]. USDA’s National Animal
Health Monitoring System (NAHMS) seeks to provide the pork industry with objective, national information
regarding food-borne pathogens associated with swine. Besides providing basic epidemiological on-
farm description of these pathogens, the information collected from the previous two national swine
studies allows for comparison of on-farm Salmonella results since implementation of HACCP. The
purpose of this paper is to present descriptive Salmonella findings from the NAHMS Swine ’95 and
Swine 2000 studies to assess change in on-farm Salmonella status. 
Methods: In 1995, NAHMS conducted a national swine study in the top 16 states. The design of this
study has been presented elsewhere [Losinger et al., 1998]. Producers randomly selected by USDA’s
National Agriculture Statistical Service (NASS) and with at least 300 grower/finisher swine were eligible
for the NAHMS Swine ‘95 Grower/Finisher study. Of the 418 participants, 152 were conveniently selected
to contribute biological samples for isolation of Salmonella. 
In 2000, NAHMS conducted a national swine study in the top 17 states. A complete description of the study
design can be found in the Methodology section of Part I: Reference of Swine Health and Management
in the United States, 2000 [USDA:APHIS, 2002]. Briefly, producers in the top 17 swine States with at least 100
total inventory on March 1, 2000 were randomly selected to participate in the study. Of the 895 participants,
127 were conveniently selected to contribute biological samples for isolation of Salmonella. 
In both studies, the distribution of participants were allocated in proportion to the size of the pork
industry in that State. A total of fifty fresh fecal samples were collected from the pen floors of late finishers
(> 20 weeks of age), typically 5 samples from 10 pens. Each 25 gram sample was placed in whirl pack
bags and shipped overnight to Russell Research Center in Athens, Georgia. Isolation methods have
been described elsewhere [Davies et al., 2000].
Results: From the Swine ’95 study, a total of 6655 samples were collected from 988 pens on 152
operations. At least one positive sample was found on 58 operations (38.2%) and a total of 414
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serotypes were isolated from 398 samples (6.0%). The 10 most frequent serotypes shed by finish hogs
accounted for 85% of the isolates found in this study (see table 1). 
From the Swine 2000 study, a total of 5509 samples were collected from 124 sites. At least one positive
sample was found on 43 (34.7%) sites and a total of 363 (6.6%) samples were positive. The 10 most
frequent serotypes accounted for 81.3% of the isolates shed by late finishers in this study(see table 1). 
Table 1: Top 10 Salmonella serotypes isolated from late finisher pens in the NAHMS Swine ’95 
and Swine 2000 national studies.
Discussion: Two national studies were conducted five years apart, however the sampling methodology
and laboratory procedures used were identical. In 1995, USDA also conducted HACCP Baseline studies
for Salmonella contamination of carcasses. After five years, HACCP compliance monitoring has shown
a decrease in contamination levels of market hog carcasses. From 8.7% in 1995 Baseline to 3.8% in
2001 for all plants sizes[USDA:FSIS, 2003]. However, based on the Swine 2000 study, the Salmonella
status of late finishers on-farm is unchanged since 1995. 
There are a few notable implications to this observation. First, that pressure for on-farm Salmonella
intervention has not materialized to any great extent as evidenced by the identical levels of Salmonella
in late finishers. One explanation could be the widespread adoption of ineffectual interventions,
however fewer than 10% of sites applied any Salmonella intervention strategies in 2000 [USDA:APHIS,
2002]. A second implication is the revelation of a disconnect between Salmonella contamination at
slaughter and Salmonella infection at the farm. These two points are certainly related as few producers
will be willing to implement costly intervention strategies without assurances that they impact not
only Salmonella levels on farm, but slaughter plant levels of Salmonella contamination.
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Summary: The NAHMS Swine 2000 study was conducted in the top 17 swine producing states to
determine the animal prevalence of Yersinia enterocolitica. Producers were randomly selected and
their participation solicited for various portions of the study. Questionnaires were used to obtain
management data regarding feed management, environmental conditions, vaccination policies,
and other factors. Fecal samples were collected from 129 sites, 50 samples per site from 10 pens with
late finishers. Tonsil swabs were taken from 12 late finishing pigs per site on 115 sites. A total of 2664
fecal samples and 1180 tonsil swabs were screened for ail gene by PCR. Positive samples were place
on culture (ITC broth and CIN agar) and results were merged with questionnaire data. Half of the sites
(58/115) were classified as positive. A logistic regression model was constructed for each variable
which passed the screening cut-off p value of <0.25 controlling for region. Final factors associated
with positive farm status for Yersinia enterocolitica (ail+) included inclusion of bone meal in finisher
diet, any grower/finisher deaths due to scours, and vaccination for E coli.
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Introduction: In 1995 the Animal Production Technical Analysis Group subcommittee on Risk and
Health Impact ranked Yersinia enterocolitica as one of the top six priority foodborne pathogens
based on acute and chronic health effects in the United States [Buntain, 1995]. In a keynote address
to the American Association of Swine Veterinarians, Peter Davies recognized Yersinia as the Achilles’
heel of the U.S. pork industry with respect to food-borne pathogens [Davies, 1999]. Yersiniosis is
characterized by mild to severe diarrhea streaked with mucous or blood, fever, abdominal cramps
and pain, nausea. In 3-15% of cases it mimics appendicitis. It primarily affects children under 7 years
of age, more often boys than girls [Kapperud, 2002].
Yersinia enterocolitica has been found in dogs, cats, rabbits, cattle, horses, sheep, goats, deer, elk
and many types of birds and rodents [Mollaret et al., 1979]. Outbreaks in the past have been attributed
to contaminated chocolate milk, water, tofu, and shellfish. More recent studies have discovered the
bacterium in the oral cavity, feces, and intestinal contents of healthy pigs at slaughter. The similarity
of these isolates to those found in humans has implicated swine as the principal source for human
contamination [Schiemann, 1980; Doyle et al., 1981].
The purpose of this study was to estimate the animal-level prevalence of pathogenic (ail) Yersinia
enterocolitica based on PCR analysis of tonsil swabs from 12 finishers on 150 farms. Associations with
farm health and management data would be analyzed to form hypothesis on potential interventions
and/or implications of Yersinia enterocolitica infection in swine. 
Materials and Methods: The NAHMS Swine 2000 study was conducted in the top 17 swine producing
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